New insights into the role of distal histidine flexibility in ligand stabilization of dehaloperoxidase-hemoglobin from Amphitrite ornata.
The present work highlights the important role played by the distal histidine in controlling the binding of heme ligands in dehaloperoxidase (DHP) as compared to myoglobin and peroxidases. In DHP the distal histidine is highly mobile and undergoes a conformational change that places it within hydrogen-bonding distance of anionic ligands and water, where strong hydrogen bonding can occur. The detailed resonance Raman (RR) analysis at room temperature shows the presence of an equilibrium between a 5-coordinate and a 6-coordinate (aquo) high-spin form. The equilibrium shifts toward the aquo form at 12 K. These two forms are consistent with the existing X-ray structures where a closed conformation, with His55 positioned in the distal pocket and H-bonded with the distal water molecule (6-coordinate), and an open solvent-exposed conformation, with the His55 displaced from the distal pocket (5-coordinate form), are in equilibrium. Moreover, the comparison between the Raman data at 298 and 12 K and the results obtained by EPR of DHP in the presence of 4-iodophenol highlights the formation of a pure 5-coordinate high-spin form (open conformation). The data reported herein support the role of His55 in facilitating the interaction of substrate and inhibitor in the regulation of enzyme function, as previously suggested. The two conformations of His55 in equilibrium at room temperature provide a level of control that permits the distal histidine to act as both the acid-base catalyst in the peroxidase mechanism and the stabilizing amino acid for exogenous heme-coordinated ligands.